The longitudinal study investigated the effects of Content and Language Integrated Learning (CLIL) 
Introduction
Foreign language competence is one of the main determinants of learning as well as personal mobility. Foreign language skills are needed for studying, employment, understanding of own and other cultures, and personal fulfilment. (Commission of the European Communities 2007.) However, a European survey on students' language competences shows that at the end of lower secondary education only four in ten students are able to have a simple conversation in a foreign language. At the same time, almost half of the Europeans say that taking part in a conversation in any foreign language is impossible for them. Consequently, it is important to improve the quality and increase the quantity of language teaching. This requires efforts in terms of teacher training, the development of new materials, and teaching methods. These investments will have a significant return, improving the efficiency of the whole labour market. The goal is that by 2020, at least 50% of 15 year olds is able to have a simple conversation in their first foreign language and at least 75% of the students in lower secondary education is studying at least two foreign languages. (Commission of the European Communities 2012.)
The national education systems of each state should enhance their efficiency in giving their students the language competences they need. The focus should be in 1) quantity (through early start, increased provision, teaching at least two foreign languages to all students, and increased exposure at school and through the media); 2) quality (through innovative teaching methods and teacher training, better opportunities of using language skills, Content and Language Integrated Learning (CLIL), and development of ICT-based language learning resources); and 3) monitoring of learning results in order to identify strengths and weaknesses. Content and Language Integrated Learning (CLIL), mentioned above, can be an exceptionally efficient learning method because it increases language exposure, improves motivation, and links language acquisition to themes that have a concrete relevance for the learners. (Commission of the European Communities 2012.) However, many educators and parents are concerned that teaching through a foreign language may have negative effects on the development of children's first language skills. In teaching, one should take into account that a child's mother tongue is the basis of all learning. A considerable amount of work in school involves reading and activities closely related to reading. Reading skills, including being capable of discovering the meaning and of finding information in written texts, and learning to remember this information and to relate it to previous knowledge, are the necessary tools for the study of almost any subject of instruction. (Hannon 1997; Whitehead 1999.) A child who does not learn to read and comprehend different texts in the early school years will have severe difficulties also when studying other school subjects. For instance, when studying mathematics and practical school subjects a student has to read and understand various instructions in order to carry out a task or solve a problem. Good readers are more successful in almost any school subjects than those whose reading skills are poor. Therefore, it is important to develop the children's language-based study skills systematically. They should acquire knowledge of language and literature in increasingly demanding language-usage situations and learn to evaluate and observe themselves as readers. Furthermore, they should learn strategies that help them to comprehend these diverse texts. The older the students get the more they need good reading skills to acquire new information and the more complex texts they have to be able to comprehend. (Bowyer-Grane & Snowling, 2005 ; National Core Curriculum for Basic Education, 2004; McGee & Johnson, 2003.) In CLIL, the content of all teaching has to be concise in order to leave sufficiently time for teaching through a foreign language. The risk that this involves is that the children may not have enough time to practise their literacy skills. In today's society it is important that children achieve a good, versatile command of both their first language and foreign languages. Therefore, it was a matter of importance to find out whether CLIL can affect the development of children's literacy skills in a negative manner. Another matter that has caused concern amongst educators is the literacy skills of boys. In PISA 2012 (the OECD Programme for International Student Assessment) girls achieved better scores than boys in reading literacy in all OECD countries. A disquieting result is that between PISA 2000 and PISA 2012 the gender gap in reading performance widened in 11 countries. To close the gender gap in reading performance, new ideas aiming to attract interest and engagement among boys in literary culture are badly needed. (OECD, 2013; Välijärvi et al., 2007 .) The aim of the study described in this article was to find out whether students' reading and writing skills develop equally well in CLIL as in regular education. Moreover, the study aimed to explore if there was a difference in the development of boys' and girls' literacy skills in CLIL and in regular classes.
First language skills
Reading is thinking cued by written language. A skilful reader finds -when reading fiction as well as non-fiction -several pieces of information in the text that make the understanding easier. Effective readers locate the basic facts from the text. When reading non-fiction, a reader needs to comprehend the topic, learn new facts related to it, and be able to find and remember the important information. (Scharer, Pinnell, Lyons, & Fountas, 2005.) There are four key elements that are central to comprehension processes: prior knowledge, inferential reasoning, selfregulation, and affective variables connected to efficacy and motivation. The readers with prior knowledge of the topic and the structure of an informational text are the most able to mentally organize and remember the ideas the text provides. Inferential reasoning refers to a reader's ability to 'read between lines'. He or she makes connections that are not clearly expressed in the text. Inferential reasoning is an essential factor of skilled reading. A reader with sufficient prior knowledge of the topic makes more inferences than a less knowledgeable reader in order to make his or her comprehension easier. The term self-regulated reading refers to self-questioning and repair processes. Skilful readers are consciously aware of efficient information-seeking processes. They control these processes by choosing alternative strategies when others do not work. (Coiro & Dobler, 2007.) Good readers summarise while reading and it helps them to remember and connect the important ideas of the text. Nevertheless, many students struggle with determining the main ideas and themes of the text as well as combining similar ideas, and synthesising them into a coherent whole. Often they just repeat most of the text or give a very vague statement. Still, a good summary should give a whole picture of the story and include only the important parts in the same order as the text as well as knowledge of how they are related. (Diehl, 2005.) The process of writing can be defined as planning and reviewing. Planning includes idea generating, translating involves text generating and transcription, and reviewing comprises evaluating and revising. To become a good writer a student needs to learn to construct meaningful sentences that express his or her ideas, emotions and views appropriately and in a creative and mature style. In addition, a writer should have knowledge of how to use grammatically accurate language and adequate syntactic, morphological and semantic elements in his or her texts. (Berninger, Abbot, Whitaker, Sylvester, & Nolen, 1995; Hurry & Doctor, 2007.) An important goal of literacy teaching is to awaken students' interest in language and literature and give them a lasting positive attitude towards reading. Children who are motivated to read spend more time reading than their less motivated peers. Unfortunately, poor readers are often unmotivated to read. Consequently, the difference between their respective levels of reading skills becomes even more significant. The aim of literacy teaching is to support the development of students' ability to read, interpret and use different texts. Each student should adopt a habit of evaluating and observing himself or herself as a reader. In addition, he or she should learn to select appropriate reading material for different purposes and to find information in various sources. (Merisuo-Storm, 2006.) There are numerous reasons why a person can be interested in reading and writing. Children can read for pleasure, to get new information, or because it is a part of a classroom task. Writing can be a tool for social interaction or a creative activity a child enjoys. Consequently, one can consider reading and writing as tools to be used in learning and communicating but also as interesting activities. (Nolen, 2007.) 
Content and language integrated learning (CLIL)
There are at least thirty-three different terms that refer to some type of bilingual education. For instance, 'content-based language teaching', 'language-based content instruction', 'language sensitive content instruction', and 'content-enhanced teaching' refer to bilingual models where language and content are integrated. The term 'immersion' should only be used to refer to Canadian bilingual education and its replicas elsewhere. In European Union, two acronyms are used to distinguish European bilingual education models from other similar programs elsewhere: CLIL for Content and Language Integrated Learning and EMILE for Enseignement d'une matiére intégrée á une langue étrangére. CLIL is an umbrella term that is used to describe educational methods where subjects are taught through a foreign language. It refers to an educational approach where curricular content is taught through the medium of a foreign language to students participating in some form of mainstream education at the primary, secondary, or tertiary level. However, it does not cover language maintenance programs for minority or lesser-used languages. In those programs, the entire curriculum is given in the minority language for its speakers. For instance, in Wales there are schools where Welsh-speaking children are taught in Welsh. In addition, teaching children of immigrant language backgrounds in mainstream language is not considered CLIL education either. (Beardsmore, 2009; Dalton-Puffer, 2011.) The acronym CLIL is the platform for a methodological approach of far broader scope than language teaching. It aims to develop proficiency in a curriculum subject as well as in the language through which it is taught. Achieving this twofold goal requires an integrated approach to instruction and learning. In CLIL education, the non-language subject is not taught in a foreign language but with and through a foreign language. Therefore, the teachers should not only consider how languages should be taught, but also think about the educational process in general. (Beardsmore, 2009 Bilingual education uses two languages to educate generally, purposefully, equitably, and for the tolerance and appraisal of diversity. The narrower goal of foreign language teaching is to learn an additional language. Bilingual education aims also to help students to become global and responsible citizens as they learn to function across cultures and worlds. (García, 2009 .) The differences between bilingual education programs and language education programs are displayed in Table 1. CLIL programs include typically following characteristics: The language used is not a second language (L2) but a foreign language (most often English) that children encounter mainly in the classroom. The teacher is normally not a native speaker of the target language and instead of being a language specialist he or she is most often a content expert. The lessons are timetabled as content lessons (e.g. biology, music, history) and language experts teach the target language separately from CLIL lessons in foreign language lessons. Usually less than half of the contents in the curriculum is taught in the target language. In short, CLIL is a foreign language enrichment attached to content teaching. (Dalton-Puffer 2011; Nikula, DaltonPuffer & Llinares, 2013 .)
The view of content-based language learning as an efficient method of obtaining language proficiency has been supported by Krashen's studies about language learning. He distinguishes between language learning and language acquisition.
Language acquisition occurs when a person receives and understands messages in a foreign language. It is possible only when he or she has the opportunity to hear a sufficient amount of language. The language material has to be selected to meet, for the most part, the student's level of understanding and yet to be partly beyond it. Thus, it is possible that the student infers the meaning of new words and expressions from the context, and acquires knowledge of the language in the same manner as an infant acquires his or her first language. (Krashen, 1992.) However, language usage is always interactive and, consequently, it is important that the students are not reduced to passive receivers. They should be encouraged to use the foreign language to communicate meaning and receive feedback from the teacher and from the other students. (Hedge, 2000.) When students get new information through the medium of a foreign language and have opportunities to practise their language skills in genuine communicative situations they find language learning purposeful and learn effectively. (Met, 2004; Richards & Rodgers, 2001 .)
Study
The main goal of the study was to find out if bilingual education affects the development of students' first language literacy skills negatively or if children in CLIL education achieve the same level of literacy as their peers who study exclusively in Finnish. Another goal was to explore if there is a difference in the development of boys' and girls' literacy skills in CLIL and in regular classes. The development of the students of six classes in three schools in southern Finland was observed from the beginning of the first grade to the end of sixth grade. At the beginning of the first school year in these classes there were 138 students, 78 of them studied in the CLIL classes and 58 in the other classes. In the CLIL classes 20-25 per cent of the teaching was in English. Table 2 shows what skills were tested in the five measurements that were conducted during the research period. The students' starting level was measured at the very beginning of their first school year. At that time, they were six or seven years old. The initial test was used to measure their general level of school readiness, auditory and visual perception, mathematic skills and memory. The results showed that the students in the CLIL classes had, as a group, better initial skills than the students in the other classes. This was due to the entrance procedures for the CLIL classes. When selecting students, the emphasis in many schools was laid on the applicants' linguistic skills. Therefore, it is not surprising that in the initial test the students in the CLIL classes had considerably more success in the tasks that measured phonological and phonemic awareness. However, it should also be pointed out that although the students in the CLIL classes showed, as a group, a higher starting level, there were on the one hand in the control group students who showed excellent performance in the initial test and on the other hand in the CLIL classes students who had poor initial skills.
The students' spelling skills were measured in first, second, and sixth grade with writing from dictation tests. When the children were in fourth grade the focus was on their creative writing skills and attitudes towards reading, writing and language learning. Three reading tests were used to measure the students' reading skills at the end of the first, the second, and the sixth school year. In the first and the second grade the reading tests included reading aloud and reading comprehension tasks and in sixth grade the reading test measured the students' ability to comprehend different kinds of texts. All the measurements were performed in class, and on average no more than one lesson (45 minutes) was used during the same day for measurements. The test results were analysed using an SPPS program. The results may have been somewhat effected by the loss in the number of the students. At the end of the sixth school year only 60 per cent of the students (n=134) were the same as in the beginning of the first school year. However, it is worth mentioning that in the CLIL classes the wastage rate of the students was notably smaller than in the other classes. The families were in most cases so happy to have their children in a CLIL class that they did not want to move them to another school.
In this article the main focus is on the sixth grade measurements and the results of the previous measurements are presented only briefly.
Writing
As was mentioned above, the students' spelling skills were measured in first, second, and sixth grade with writing from dictation tests. At the end of the first school year, there was no significant difference in children's spelling skills in the bilingual classes and the other classes. However, after the second study year the students in the CLIL classes made significantly less spelling errors than the students in the other classes (t= 4.83, p= .000). At fourth grade, the focus of the study was on the students' creative writing. They wrote a story about someone's journey to a place that is very different from where he or she lived. The writers were encouraged to use colourful and rich language, and invent interesting and amusing events. The stories composed by the students in the CLIL classes showed that they had learned to pay attention to their first language as well as to other languages. The Finnish language that they used in their stories was significantly more often colourful and rich than the language in the stories composed in the other classes (t= 5.19, p= .000). Furthermore, they described significantly more often and in a more detailed manner the differences between home and the new place (t= -5.17, p= .000), as well as the appearance and the characteristics of the characters (t= -3.15, p= .002). There were 138 stories altogether. When selecting the twenty best stories out of them, the main criteria that were used were their individuality, eventfulness, story structure, rich and colourful language, and fluency of narration. The attention was also paid to the fashion in which the author sketched the difference between home and the new place and described the characters of the story, and whether he or she had shown original thinking or made clever remarks. Of the twenty stories that best met these criteria, seventeen came from the CLIL classes and only three from the other classes.
At the end of the sixth school year the students in the CLIL classes had significantly better spelling skills than their peers in the other classes (t= 4.22, p= .000). There was a strong correlation between the results of the sixth grade spelling test and the spelling tests of first and second grade (r= .44, p= .000; r= .65, p= .000). Table 3 shows the results of the sixth grade spelling test. In the CLIL classes 23 per cent of the students and only 10 per cent of the students in the other classes had excellent marks. In the other classes 10 per cent of the students had made so many errors in the writing from dictation task that their marks were very poor. No one in the CLIL classes had performed equally poorly in the task. In the regular classes, the girls' marks were significantly better than the boys' marks (t= -2.76, p= .007), however, this was not the case in the CLIL classes. Moreover, the boys' marks in the CLIL classes were significantly better than the boys' marks in the other classes (t= 4.24, p= .000) but there was no significant difference in the marks of the girls of the two groups.
In the sixth grade the most common errors in the students' papers were compound word mistakes and capital letter mistakes. In Finnish language there is a large number of very long words and compound words that are written as one word and often children have difficulties in writing them correctly. It seems, however, that the different ways of writing compound words and using capital letters in Finnish and English had not increased the number of these errors in the CLIL classes. On the contrary, the students in the regular classes made them significantly more often than the students in the CLIL classes (t= -3.37, p= .001; t= -4.46, p= .000).
Reading
After the first and the second school year the students in the CLIL classes read with greater accuracy and speed than the students in the other classes. After two school years, especially the reading comprehension skills were significantly better in the CLIL classes than in the other classes (t= 7.10, p= .000). When observing the students who started school with a poor level of school readiness or the students who started school with an excellent level of school readiness, there was no significant difference in regard to the development of literacy skills in the CLIL and the regular classes.
During the last weeks of the sixth school year, the students' reading comprehension skills were measured with a test that consisted of three different texts. In addition, the focus was on the students' ability to derive the meaning of a word from the written context and to summarise a text. The first text was a story written by H.C. Andersen, the second a newspaper article about H.C. Andersen, and the third a non-fiction text about orang-utans and their living conditions in today's world.
H.C. Andersen's story was called "What the old man does is always right". After reading the story, the students answered 20 questions. In this section of the test, the difference between the two groups was not significant (t= 2.21, p= .029, Table  4 ). However, the students in the CLIL classes proved to have heard or read more Andersen's stories than their peers in the other classes. They could significantly more often produce a title of another story by Andersen. The difference between the two groups was significant (t= 4.11, p= .000).
The second text in the reading comprehension test was a newspaper article about H.C. Andersen. After reading the article, the students' task was to answer ten questions and explain the meaning of ten words picked from the text. In these tasks, the students in the CLIL classes performed significantly better than the students in the other classes (t= 3.16, p= .002, Table 5 ). Their scores varied from 20 to 8 and the scores of the students in the other classes from 19 to 3. The students in CLIL classes performed especially better in word explaining task than the students in regular classes. Both, the boys and the girls in CLIL classes had significantly better scores in the task than the boys and the girls in the other classes (t= 2.65, p= .010; t= 3.25, p= .002).
The third section of the test proved to be the most difficult. The students were asked to read a non-fiction text about orangutans and their living conditions in today's world and then write a five-sentence summary of it. It was stressed that the summary should include the most essential aspects of the text. In the CLIL classes there was no difference in the results of the three sections of the test. However, in the other classes finding the most important facts in the text and summing them up into five sentences appeared to be significantly more difficult than answering the questions in the two previous sections. In the CLIL classes almost half of the students (48 %) and in the other classes only 11 per cent of the students achieved excellent or very good marks in this section. In contrast, in the monolingual classes almost half of the students' marks (46 %) were poor or fair but only 13 per cent of the students in the bilingual classes succeeded as poorly in summarising the text. The difference between the marks of the two groups was significant (t= 5.80, p= .000, Table 6 ). Also in this section of the test, both the boys and the girls in CLIL classes had significantly better scores than the boys and the girls in the other classes (t= 3.54, p= .001; t= 4.90, p= .000).
Attitudes towards reading, writing and language learning
The students' attitudes towards reading, writing and language learning were measured at the fourth grade. As was mentioned above, international assessments have shown that there is a significant gender gap in boys' and girls' reading performance in almost all countries. The differences in girls' and boys' skills are mainly due to their different attitudes towards reading related activities. These are a result of gender differences in values, goals and out-of-school activities. To decrease the gender gap, new ideas that seek to attract interest and engagement among boys in literary culture and that help them to find pleasure in reading, are badly needed. (Välijärvi et al., 2007.) Therefore, the positive results of the attitude measurements in CLIL classes were most encouraging.
The instrument that was used was a questionnaire including three twelve item sections (reading, writing, and language learning). Responses were made on a 4-point scale to avoid the possibility that students would select a neutral alternative. At that time the students in the regular classes had been taught English for nearly two years using a formal languageteaching method. There was no significant difference in the attitudes towards reading and writing in the CLIL and the regular classes, whereas the girls' and the boys' opinions differed greatly especially in the regular classes. There the boys' attitudes towards reading and writing were more negative than the girls' attitudes. In the CLIL classes the boys' and the girls' opinions did not differ significantly in any of the twelve items in the reading section of the test. In contrast, in the other classes the boys' and the girls' attitudes towards, for example, reading books and reading aloud in class differed significantly. In the writing section of the questionnaire, writing poems was the only task towards which the boys in the CLIL classes had significantly more negative attitudes than the girls in the same classes. However, in the other classes boys gave, in addition, significantly more negative answers to the questions about being an author in the future, about writing to a pen friend, about keeping a diary, and about editing their texts.
When one examines the answers given to the questions on learning English, the difference between the students' attitudes in the CLIL classes and the other classes is clear. The students in the CLIL classes had significantly more positive opinions towards studying English than their peers in the regular classes (t= 4.86, p= .000). The total scores of the language learning section were significantly higher in the CLIL classes than in the other classes. It is worth mentioning that there was a significant difference (t= -2.98, p= .004) in the total scores of the boys and the girls in the other classes whereas this was not the case in the CLIL classes.
The results show that especially the boys seemed to benefit from the CLIL education. They had more positive attitudes towards reading and writing than the boys in the other classes. Consequently, they read more than the boys in other classes and as the results of the sixth grade reading and writing tests show, this had had a positive effect on their literacy skills.
Conclusion
The results of the study showed that bilingual education had not affected the development of the students' first language literacy skills negatively. After six study years the students in the CLIL classes had achieved significantly better spelling skills than the students in the other classes. Furthermore, the dissimilarities in spelling English and Finnish language did not seem to cause errors in writing Finnish. For instance, the different ways of writing compound words and using capital letters in the two languages had not increased the number of these errors in the CLIL classes. On the contrary, the students in the CLIL classes made them significantly less than the students in the other classes.
In sixth grade, the students in the CLIL classes understood different texts better than their peers in the other classes. They succeeded equally well in comprehending fiction, non-fiction and newspaper texts while the students in the other classes had much more difficulties in understanding the non-fiction text and the newspaper article than the narrative text. The students in the CLIL classes showed more proficiency in deriving the meaning of new words from the written context than the other students. This may be because they had learned to do that when reading and hearing the English language which often includes words unknown to them. In addition, they succeeded significantly better in finding the most important facts of the non-fiction text and summarising the text than their peers in the other classes.
The results revealed that in the CLIL classes the students' attitudes towards reading and writing were more positive than the attitudes of their peers in the regular classes. Although the boys, at the age of ten, did not appear to be as interested in reading and writing as the girls, the difference between the attitudes of the two genders was not as apparent in the CLIL classes as in the other classes. Moreover, in the regular classes there was a significant difference between the boys' and the girls' attitudes towards language learning, whereas this was not the case in the CLIL classes.
Still, when assessing the results of the study it is necessary to keep in mind certain facts: Firstly, most parents whose children studied in the CLIL classes were interested in their children's studies and sought to help them to succeed in them. They attended parent-teacher meetings more often than parents on average. Furthermore, it is possible that they encouraged their children to read and write also outside school more often than other parents. All this has had a positive effect on the children's development. Secondly, the students in the CLIL classes showed, as a group, a higher starting level in the initial test six years earlier. Nevertheless, also in the CLIL classes there were children who at the beginning of the first grade showed poor starting level and in the regular classes children who showed excellent performance in the initial test. However, the results of the study show that even when the different starting levels of the two groups were taken in account the students' reading and writing skills developed at least equally well in CLIL education as when the students studied exclusively in their mother tongue. Studying through one or two languages did not appear to have any significant effect on the development of a student's literacy skills when his or her starting level at the beginning of the first school year had been poor of excellent. Table 3 . The percentage distribution of the students' marks of the writing from dictation test in the CLIL classes and the other classes Table 4 . The percentage distribution of the students' marks in the fiction section of the reading comprehension test in the CLIL classes and the other classes Table 5 . The percentage distribution of the students' marks in the newspaper section of the reading comprehension test in the CLIL classes and the other classes Table 6 . The percentage distribution of the students' marks in the summarizing section of the reading comprehension test in the CLIL classes and the other classes
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